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FIG. 4
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 9
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FIG. 11
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FIG. 13
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FIG. 14
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FIG. 16
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FIG. 17
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FIG. 18
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FIG. 19
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FIG. 20
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FIG. 21
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FIG. 22
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FIG. 23

{Processing a) Analyze user voice characteristics
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FIG, 24
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FIG. 25

{Processing b) Collect sound by sound collecting device in vicinity
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FIG. 26

{Processing ¢) Analyze environmentat sound characteristics
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FIG. 27

(Processing d) Cancel sound from sound output device present in vicinity
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FIG. 28

Select what to cook, and set detailed operation in microwave
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FIG. 29

ngrc:_:acessi:ng e} Obtain notification sound for microwave from DB of server,
or instance, and set sound in microwave
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FIG. 30

{Processing f) Adjust notification sound of microwave
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FIG. 31

Diagram: Pulse patterns of notification sounds of microwave

Waves are repeated once or two or three
tires as notification sound for button
aperation, and repeated several times ag
notification sound for end of operation
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Time
{b) Intermittent
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Time
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FIG. 33

Recognire actification sound of microwave
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{Processing g) Collect sound by sound collecting device in vicinity and

FIG. 34

recognize notification sound of microwave
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FIG. 35

{Processing h) Notify user of end of operation of microwave
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FIG. 36

(Processing i) Check operation state of mobile phone
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Server

F1G. 37

(Processing j) Track user position
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FIG. 65
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FIG. 67
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FIG. 68
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FIG. 69
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FIG. 71
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FIG. 72

Sequence diagram illustrating data transmission and reception
using NFC/high speed wireless communication
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FIG. 73

Terminat screen flow ilustrating data exchange using
NFC/high spead wireless communication
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FIG. 75

Mobhile AV terminal & Mobile AV terminal 2
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FIG. 76

Picture sharing service
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FIG. 84

2200.1a
Transmission signat Modulated signal
0 01
1 10
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FIG. 85

2200.2a
Transmission signal Modulated signal
060 (0) 0111
01 (1) 1011
10 (2) 1101
11 (3) 1110
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FIG. 86

WM,QZGO.Ba
Transmission signal Modulated signal
000 (0) 01111111
001 (1) 10111111
010 (2) 11011111
011 (3) 11101111
100 (4) 11110111
101 (5) 11111011
110 {6) 11111101
111 (7) 11111110
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FIG. 87

2200.4a
Transmission signal - Modulated signal
060 (0) 1000
01 (1) 0100
10 (2) 0010
11 (3) 0001
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FIG. 99

o 2204a

Column in which light emitting
urnit is captured most

Pixel detecting light emission
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FIG. 100

Midpoint of captured part of light
emitting unit in exposure line

M /22858

Line approximating midpoints

i Pixel detecting light emission
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FIG. 108

2302a

2302¢
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FIG. 109

23042 _2304b 2304¢
WA Wiy ¢
=} [ <} = ] [o=
DA P4 DA
Light Light Light

emitting unit emitling unit emitting unit
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FIG. 110

- _.2305a
N
~ o
/>r\7<x
Light
emitting unit
2305b 2305¢
NN Wi
= = <] o QO§>
,&vﬁ

Light Light Light
emitting unit emitting unit  emitting unit
AW,ZSOSE
W
< %
PVQ
Light
emitting unit

2305d
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FIG. 111

2306a

Light emitting
unit
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FIG. 112

Diffusion plate

A 2307a
o
P
Light
emitting unit

Diffusion plate
2307b 2307c )
vAG PP A2 ‘v%’;
<]
ﬂVQ ﬁvQ\ ﬁvﬁ
Light Light Light
emitting unit emitting unit emitting unit
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FIG. 115

2311a
Light
Light emission
emitting} —>
unit
Materiai
of low
reflectance
_2311b 2311c
Shade
Light Light
Light emission - Light emission
emitiing [ ——> emitting | >
unit unit
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FIG. 118

_ ( Transmission )

gdevice
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FIG. 119

2601a

(¢ Transmission )

device

Move
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FIG. 120

2603a

L ( Transmission )

davice '

2603c

Server T Internet
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FIG. 121

. . 2604a 2604b
( Traﬂsmmsien‘)
=3 device -~ - _device .

2604c
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FIG. 122

2605a
Coe™
™~ device =

-2605b

% Transmission"
: avice .~

Point reception device
in various directions
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FIG. 123
' ~2606a
. deVlCe

)

2606b

i
13

4

3
[}
T
13
[}
‘ i
| '
| t
‘ L]

Move
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FIG. 124

2607a

' ( Traﬂsmission)
e device 4

Position
setting point

- 2607¢C

MNorth latitude:

ada. aaaaaasaaaa degrees
East longitude:

bb. bbbbbbbbbbb degrees
Altitude: ce. coceececee meters
Level: Sth fioor

\- S

. O
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FIG. 128

_.~2800a

<A plurality of imaging \ N

A ; i iy
devices in reception devu:e./ v _3800b
Y "Seiect imaging device to be used

i i

Let exposure time (= shutter speed), which /‘ZSGGC

is desirably shorter
‘P 2800d
Set exposure gain r/
~2800e
Capture Image [/
_2800f

Determing, for each exposure ling, part having at least
predetermined number of consecutive pixels whose luminsnge
exceeds predetermined threshold, and caiculate center position of part

¥

2800g
Calculate linear or guadratic approximabes iine connecting center positions r/

y _-2800h

Set juminance of pixel on approximate line in each exposure line, as signal
vetue of exposure line

. . * ey 28001
Calculate assigned time per exposure line from imaging information including
imaging frame rate, resolution, blanking time, and the ike

¥

Determine that exposure line following fast exposure line of one frame is |- 2800]
first exposure line of next frame in the case where blanking time is less

- than or egual to predetermined time, and determine that unobservabie
exposure lines as many as number obtained by dividing blanking time by
assigned time per exposure line are present between last exposure line of
one frame and first exposure line of next frame in the case where blanking
time is greater than predetermined time

Y fwfzsoak

Read reference position pattern and address pattern from decoded information

Q( 2800m
Detect pattern indicating reference position of signal from signal value ol
of each exposurs line

2800n
Calculate datas unit and address unit based on detected reference position r/

2800p
}Obtaén transmission signal if/

“end
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FIG. 129

L 4

currant position probability map, as self-position pricr information

v

unit of transmission device

v

Set position recognized as current position of reception device or |-2801a

Point Imaging unit of reception device to light emitting | ~2801b

Calcutate pointing direction and elevation angle of imaging device,
from sensor values of accelerometer, gyroscope, and magnetic sensor

- 2801c¢

¥

Capture image of Hght emission pattern and obtain transmission signail’/

2801d

v

from information of size and shape of light emitting unit included in
transmission signal, size of captured light emitting unit, and imaging
magnification factor of imaging device

¢

%i%ht emitting unit and normal line of imagéﬂ? plane, from paosition
of light emitting unit in captured image and lens characteristics

Calculate refative position relation betwesn imaging device and light
emitting unit, from hitherto calculated values

v

Calculate distance between imaging device and light emitting uniz, |-

~2801e

Calcuiate relative angle between direction from imaging unit to -2801f

4{ 28019

Calculate position of reception device from position of light emitting
unit included in fransmission signal and relative position relation
between imaging device and light emitting unit. Note that, when a
plarality of transmission devices can be observed, position of reception
device can be caloulated with high accuracy by calculating coordinates
of imaging device from signal included in each transmission device,
When a plurality of transmission devices can be observed,

2801h
|~

triangulation is applicable.

reception device, from se%f?csitiﬁm grior information and
calculation result of position of reception device

v .
Move imaging device f’/ 2801]

Calculate moving direction and distance from sensor values
of accelerometer, gyroscope, and magnetic sensor

Calculate moving direction and distance from captured image
and orientation of imaging device

U‘pdate current position or current position probability map 28011
3]

2801k

_-2801m
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FIG. 130

{ start )

L4 28023
Press button by user |

v

Cause light emitting unit to emit light, where
signal may be expressed by light emission pattern

v

Record light emission start time and end time
and time of transmission of specific pattern

_2802b

_2802¢

Y __-2802d
Capture image by imaging device

Y 2802
Capture image of light emission pattern of transmission
device present in capturad image, and obtain
transmitted signal, where light emission pattern may
be synchronously analyzed using recorded time

¥
end
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FIG. 131

{ start )

¥ 2803a
L

Receive light by light receiving device or [
capture image by imaging device

2803b

W
N

< Specific pattern? Vs
N
v

2803c

Record start time and end time of light reception or
image capture of reception pattern and time of
appearance of specific pattern

/ 2803d
Read transmission signal from storage unit and -~
convert transmission signal to light emission pattern

L4 2803e

Cause light emitting unit to emit light according to light
emission pattern, where light emission may be started
after predetermined period from recorded time

L
end
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FIG. 132

{ start )

¥
2804a
Receive light by light receiving device, convert -~

received light energy to electricity, and accumulate (<
converted energy

¥ 2804b
Accumulated energy greater than
or equal to predetermined amount? /N
Yy
- - _ - .- 2804c
Analyze received light and record time of appearance of
specific pattern
e —— , _2804d
Read transmission signal frem storage unit and
convert transmission signal to light emission pattermn
h
2804e
Cause light emitting unit to emit light according to light

emission pattern, where light emission may be started
after predetermined period from recorded time

¥
end
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FIG. 144
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FIG. 167
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FIG. 175
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FIG. 176

40023
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Receive signal from a -~
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End

184/432



FIG. 177
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FIG. 179
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FIG. 196
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FIG. 197

In the case of symbol 0 = 1
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FIG. 198

In the case of symbol 1 = 0
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FIG. 199

Inthe case of symbol 1 = 1

Period T
. 1 3
Transmission symbol 3 0

Transmission waveform
Pixel value p

[l

Time t

g 1 2 3

3 ;
Line 1 Receptio
waveform Exposure time

209/432



Transmissionsymbol | 0 | 0| 1] 01 1] 1] 0|

Transmission waveform

FIG. 200

Time

p [
T B 3 S ///,m/ R iV £
t.w
LLI““\ ! ek
. FR—
2
| e - P
>
e i
s
) | ;
s e ﬂffw /,ff///;:fxﬁ///ff//;ffwwt
w7 2 .{ng{// {W /;//M An‘/’f/’f{/ﬁf’
b1 r ) ' | ;
+ t i i 1 1 3 § H I ¢
i I H ] 3 ] § ¥ H ] '
LBy Py
o /WEMWWW{%@WMWJ/&W R g
j i ; : i 1t 1} i : H T : tw)
| 7 ! o Py i : : | “ﬂ—;.
y///ﬁwff/,«/;zf G ////W,&/,Wﬂwﬁf%w/m;zf HIIRIAIR. 2
i
b L S A AT =
] ] I I 1 r 1 t ] 1 i [ + 1 ] i
oy b [ VT [ I ;f ] [y
[ o F [ T [ Foy I ! I o
A L R -
vy b P ; ol - g..
1 ¥ U
1 3 m

Pixel value p
1 2

]

]

]

=

B
Viine 1Y

Reference
sighal

210/432



O

=40

i Blge|ear 51098 1ybig

BL\m

LNVAMVLSAY W

\\/f o

~/

Q1004

=

e100L

DAIBO9Y

INYUNVLSEY v

10¢ "1

abeubig

211/432



9CH0L

JEV0L

D %

Slqelieay

=_E

USaI0g

GV 3ess
0007 QQ/WI
W Jsreay |

2L

pajadwios
UOIIRAISSDY

iy

e

00:21-00:07

A/ Wi

00:£1-00'51

00:5T-00-¢1

00:21-08:0T

Aa/W

&

A

IZPOL

BAIBSDY

A0

c0¢ DI

212/432



[ O f 0 A
P x 00Z-dWG
0012Z-00: 00T~
Zz-00:02 |00 T-YWJ |

[| aamm ||* <

|| Pp21sjdwod FETSTIREY .
| 7 m_,;mwarww - ARETE iR
EP0L 2EP0L

\ o \ o y

X

A
\ e p

| RLURIp AuesJiaaiuue yipg s,uoieis AL

-
aer0s
€0Z 'DId

213/432



. ‘ i
AL 7 Jjo @mm%mm
DGR|IBAR
siees XIg

4'g Jav

P0C "DId

214/432



FI1G. 205

7%61&

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to

name, map information to store, availability information, coupon
information, stock count of product, show time of movie or play,

provided to receiver may include information such as store name, product

reservation information, and URL of server for reservation or purchase

be

e : 7101b
Transmitter transmits ID p——
7 7i01c
Point camera of receiver to transmitter and receive ID - 7101d
r
Receiver transmits received ID to server, and stores
information associated with ID in receiver
R R ] - /__,,/7 i01e
Recelver stores terminal ID and user 1D in server 104f
T
Receiver displays information stored in server e’
as information to be displayed on receiver 7101g

E

Receiver adjusts display based on user profile stored in receiver or server. For

example, receiver performs control such as changing font size, hiding

age-restricted content, or preferentially displaving content assumed to be

preferred from user’s past behavior

!
i

7101h

e

Receiver displays route from current position to store or sales floor ¥ 7101

and displays availability information or reservation information

I .
Receiver obtains information from server according to need, and updates

] :
Receiver displays DULton for storing obtained 7101
idrgfmgmatgonfand t;ptton for cancelling storage of
isplayed information
: 7101k
P

User taps button for storing information obtained by receiver

e 7101

Receiver stores obtained information so as to be redispiayabie

by user operation 71i01n
l e
Reader in store reads information transmitted from receiver. Examples
of transmission method include visible light communication, communication
via Wi-Fi or Bluetooth, and communication using 2D barcodea,
Transmission information may inciude ID of receiver or user ID
i 7101p
Reader in store stores read information and 1D of store in server -
S S— , 7101q
Server stores transmitter, receiver, ang store in P

association with each other, This enables analysis of
advertising effectiveness of signage

(end

215/432



o A
iz eomo] eg
e d d
. UMK B4R [uesesay
BDI0A 10 3 q v
Buiddey Aq paeg SAISAE
P 1809y

\__=—0 _

O

216/432

P
qz760L
31015 AjsLiep 820 1eg
ajen 4 3 a
4
31038300¢ ajen eIneIssy
9 o Y
=0/
R T \s&lf,s&\
qzoos ®Z004 oBeubig

90¢ Ol



FIG. 207

71023

Store 1D of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to be
provided to receiver may include information such as store name, product
name, map information to store, availability information, coupon
information, stock count of product, show time of movie or play,

reservation information, and URL of server for reservation or purchase.
Store position relation of information displayed on transmiitter in server

71020

Transmitter such as signage transmits ID

7102¢
e

Point camera of receiver to transmitter and receive ID

7102d

Receiver transmits received ID to server, and
obtains information associated with ID

71028

Receiver displays information stored in server as information to

be displayed on receiver. Information may be displayed on receiver
while maintaining position relation of information displayed on
transmitter

7102f
I

User selects information displayed on receiver by designation
by screen tapping or voice

7102¢g
P
Receiver displays details of information designated by user

end
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FIG. 209

| start |

Store ID of transmitter and information to be provided to
receiver receiving ID, in server in association with each other.
Information to be provided to receiver may include information
such as store narme, product name, map information to store,
availability information, coupon information, stock count of
product, show time of movie or play, reservation information,
and URL of server for reservation or purchase. Store position
relation of information displayed on transmitter in server

7103a

7103b
W#
Transmitter such as signage transmits ID

2103(:

Point camera of receiver to transmitter and receive 1D

7103d
B
Receiver transmits received ID to server, and
obtains information associated with ID
?103@

Receiver displays information nearest center of captured image or
designated part from among information displayad on signage

and
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FIG. 211

71042

Store ID of transmitter and information to be provided to receiver receiving ID, in
server in association with each other. Information to be provided to receiver may
include information such as store name, product name, map information to store,
availability information, coupon information, stock count of product, show time of
movie or play, reservation information, and URL of server for reservation or
purchase. Store position relation of information displayed on transmitter in server

7104b
Transmitter such as signage
transmits 1D

7104c

e
Point camera of receiver to
transmitter and receive 1D
7104d
Receiver transmits received ID to server, and
obtains information associated with 1D
7104e
P
Receiver displays information stored in server as
information to be displayed on receiver
7104f
g
User performs flick operation
on receiver
71049
x"‘“"’j

Receiver changes display in same position relation as information
displayed on transmitter, according to user operation. For
example, in the case where user flicks left screen to display
information on right side of currently displayed information,
information displayed on transmitter on right side of information
currently displayed on receiver is displayed on receiver

i/

end
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FIG. 213

tart | :
1052
A

Store ID of transmitter and information to be provided to
receiver receiving ID, in server in association with each other.
Information to be provided to receiver may include information
such as store name, product name, map information to store,
availability information, coupon information, stock count of
product, show time of movie or play, reservation information,
and URL of server for reservation or purchase. Store position
relation of information displayed on transmitter in server

7105b

Transmitter such as signage
transmits ID

7105¢c
e

Point camera of receiver to
transmitter and receive ID

7105d
Recejver transmits received ID to server, and
obtains information associated with 1D
7105e
Receiver displays information stored in server as
information to be displayed on receiver
7105f
——
- User taps edge of screen displayed on receiver or up,
down, left, or right direction indicator displayed on
receiver
7105g

Receiver changes display in same position relation as
information displayed on transmitter, according to user
operation. For example, in the case where user taps right
edge of screen or right direction indicator on screen,
information displayed on transmitter on right side of
information currently displayed on receiver is displayed
on receiver

%

end
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FIG. 215

{ start
710645
st

Store 1D of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to
be provided to receiver may include information such as size of light
emitting unit as transmitter, distance between light emitting units,
shape and weight of object including transmitter, identification
number such as vehicle identification number, state of area not
easily observable from receiver, and presence/absence of danger

7106b

e

j——

Transmitter transmits ID. Transmission information may include URL
of server and information to be stored in server

7106¢
J——

Receiver receives transmitted
information such as ID

?106(:1
Receiver obtains information associated
with received 1D from server
i 7106e
; ——
Receiver displays received information and
information obtained from server
l 7106f
i

Receiver calculates distance between receiver and light emitting
unit by triangulation, from information of size of light emitting
unit and apparent size of captured light emitting unit or from
information of distance between light emitting units and
distance between captured light emitting units

7106¢g

Receiver issues warning of danger or the like, based on
information such as state of area not easily ohservable from
receiver and presence/absence of danger

end
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FIG. 217

Store ID of transmitter and information to be provided to receiver receiving
1D, in server in association with each other. Information to be provided to
receiver may include information such as shape and weight of object
including transmitter, identification number such as vehicle identification
number, identification number of user of transmitter, and payment

information 7107b
E sy
In-vehicle transmitter transmits ID. Transmission information may
include URL of server and information to be stored in server
—— : L — . 7107¢
Receiver in parking iot transmits received information —
to parking lot management server 7107d

Parking lot management server obtains information
associated with ID of transmitter using ID as key
I

Parking lot management server checks _ 7i07e
availability of parking lot -

i
Transmitter-receiver in parking lot transmits whether or not

parking is permitted, parking position information, or address ij?f
of server holding these information, or parking lot
management server transmits these information to another
server
In-vehicle receiver receives transmitted information, or f_j 1079
in-vehicle system obtains these Information from another
server '

: i 7107h
Parking lot management server contreols parking lot to e
facilitate parking. For example, parking lot management
server controls multi-level parking fot

L. 7107

Transmitter-receiver in parking lot transmits ID e

i
7107]

In~vehicle receiver inquires of parking lot I )

management server based on user information |

of in-vehicle receiver and received ID

7107k
Parking lot management server charges for parking o
according to parking time and the like j‘i{}’?m

Parking ot management server controis parking lot to facilitate access to

parked vehicle. For example, parking lot management server controls
multi-level parking lot

l 7107n
Receiver displays map to parking position, an

and navigates from current position

end
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FIG. 219

7108a
o

Store 1D of transmitfer and information to be provided to receiver
receiving ID, in server in association with each ogther. Information to
be provided to receiver may include information such as store name,
product name, map information to store, availability information,
coupon information, stock count of product, show time of movie or
play, reservation information, and URL of server for reservation

or purchase

L , 7108b
Transmitter such as signage transmits ID e
. l - 7108c
Point camera of receiver to transmitter and receive 1D /”’},; 108d
| -
Receiver transmits received ID to server, and stores
information associated with 1D in receiver
| 7108e
Receiver stores terminal 1D and user ID in server  L—
I : 7108f
Receiver displays information stored in serveras |~
information to be displayed on receiver
: 7108g
l i
Receiver displays route from current
position to store or sales floor
7108h
| !

-

Receiver obtains information from server according to need, and
updates and displays availability information or reservation information

7108i
Receiver displays button for reserving
or ordering seat or product
7108j
‘User taps reserve button or order
button displayed on receiver
7108k
e

Receiver transmits information of reservation or order
to server for managing reservation or order

end
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FIG. 222

{ start )

7109a
——_

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information
to be provided to receiver may include information of position and
shape of transmitter

_ o . 710%9b
Transmitter such as ceiling
lighting transmits ID 7109¢
E i
User places receiver on
table or the like 7109
- 7

Receiver recognizes placement of receiver on table or the like from
information of gyroscope, magnetic sensor, or accelerometer, and starts
reception process. Receiver identifies upward facing camera from
upward direction of accelerometer, and receives ID using camera

I

Receiver transmits received ID to server, and stores __7109f
information associated with 1D in receiver a
7109g
Receiver estimates position
of receiver 2109h
& it
Receiver transmits position of receiver to
store management server : .
| 7109i
Store management server specifies seat of
table on which receiver is placed _
| ngj

Store management server transmits
seat number to receiver

erid
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FIG. 224

{ start 7i10a
g

Store position of electronic device in server. ID, model, function,

and operation interface information (screen, input/output voice,

interactive model) of electronic device may be stored in association

with position information - 7110b
e’

Store ID of transmitter and information to be provided to receiver receiving
1D, In server in association with each other. Information to be provided to
receiver may include information of position and shape of transmitter

f _7110c
Transmitter such as ceiling lighting transmits 1D {7
I 7110d
Point camera of receiver to transmitter and receive IDl—" 7110e
Receiver transmits received 1D to server, and stores
information associated with ID in receiver
) . ! — - 7110f
Receiver estimates position of receiver p—
_ I 7110g
User places receiver at electronic device o
: 7110h

Receiver recognizes that receiver is stationary from P
information of gyroscope, magnetic sensor, or i
accelarometer, and starts following process

1 .
Receiver estimates self-position by above-mentioned | 71101
method in the case where &t least predetermined time |
has elapsed from last estimation of position of receiver

Receiver estimates movement from last seif-position estimation ﬂl@]

from information of gyroscope, magnetic sensor, or accelerometer, |
and estimates current position

; 7110k

Receiver obtains information of electronic device nearest .—

current position, from server 7110m
— 7,

T

Receiver obtains information of electronic device from electronic
device via Bluetooth or Wi-Fi, or obtains information of electronic
device stored in server

7110n

:
Receiver displays information of P

electronic device

I 7110p
Receiver receives input as operation terminal | —
of electronic device ) 7110q
| e

Receiver transmits operation information of electronic device to
electronic device via Bluetooth or Wi-Fi, or via server

234/432
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FIG. 226

Store ID of transmitter and information to be provided to receiver

receiving ID, in server in association with each other. Information to
be provided to receiver may include ID, model, function, and operation

interface information (screen, input/output voice, interactive mode!)
of electronic device

71t1b

_—

Transmitter ificluded in electronic device or associated with electronic

device transmits 1D

711ic

Point camera of receiver to transmitter
and recelve ID

| —

7111d

Receiver transmits received ID to server, and stores information
associated with 1D in receiver

Receiver obtains information of electronic device from servar
using received ID as key

71ile

I

__7111f

Receiver obtains information of electronic device from electronic

device via Bluetooth or Wi-Fi, or obtains information of electronic
device stored in server

. 711ig

Receiver displays information of
electronic device

f

Receiver receives input as operation terminat of
electronic device

711th

|

; - 7111§
et

Receiver transmits operation information of electronic device to
electronic device via Bluetooth or Wi-Fi, or via server

v

end
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FIG

. 228

| start }

User inputs
to receiver

destination

71124
——

User points receiver to light (transmitter).
Even visually impaired user can point receiver to
light if he or she is capable of recognizing

intense light

Receiver receives signal
superimposed on light

Receiver obtains information from server using

received signal as key

Receiver obtains map from current position to

destination from server

7112b
_,/«-»-'"""‘/
7112¢
g
7112d
7112e
e
7112f
e

Receiver displays map and navigates from
current position to destination

i

end |
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FIG. 230

| start |

¥ Imaging direction of face N
camera Upward at predéterminedy___
angle or more with ground :

plang?

21133

Start reception by face camera, or ﬂjiiBb

assign higher priority to reception
procaess by face camera

7113c oo .
——

End reception by face camera, or
Predetermined || assign lower priority to reception
time elapsed process by face camera

purrio

end
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FIG. 232

l start ]

y Imaging direction of out
camera at predetermined N
r anale or less with
%
|

7114a
I

ground plane?

7114b
o

Start reception by out camera, or”
assign higher priority to reception
process by ocut camera

7il4d

End reception by out camera, or
e3> @GSIGN lOwer priority to reception
procsss by out camera

Predetermined
time elapsed

end
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FIG. 234

[ start |

Receiver moved, and angle
vy / between moving direction and
imaging direction of out camera

71158

upon end of movement
predetermined angle or less?
- 71150
Start reception by out camera, or|—"
assign higher priority to
reception process by out camera
7115d
7115¢ P
= End rec;,eption by out camera, or
; assign lower priority to reception
;ﬁg%&g&ea process by out camera
end
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FIG. 236

( start }
7115h
e

¥ Display operation or N
specific button press
performed?

Start reception by camera 71158
corresponding to display operation -

or specific button press, or assign
higher priority to reception process
by camera

7115k
o

ﬂﬁj End reception by camera

corresponding to display operation or

Predetermined specific button press, or assign lower

time elapsed priority to reception process by
camera '

|

E

|

v
end
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FIG. 238

( start )

7116a
ot

S

Imaging direction of face
camera upward at
Y / predetermined angle or more \ N

with ground plare, and receiver
transiated at predetermined
angle or less with ground

plane?

Start recegtien by face camera, or 7116b

assign higher priority to reception | —
process by face camera
7iled
7116¢ o
M"i

End reception by face camera, or

Predeterminaed
time elapsed

assign lower priority to reception
process by face camera

e
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FIG. 245

( start

71173
Transmitter included in TV or recorder obtains, from |—
server, information to be provided to receiver as
information relating to currently broadcasted program

7117b
> * . - - /.”‘_’/
Transmitter transmits signal by superimposing signal on

backlight of display. Transmission signal may include

URL of transmitter, SSID of transmitter, and password
for accessing transmitter

end
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FIG. 246

[ start )

Raceiver receives information from digplay

7118a

P

7118b

k.

N Y
Currently viewed channel information\
_ included in received Informiation?

7118¢
¥ I
Obtain currently
viewed channel
information from
electronic device
having 1D included in
received information )
7118d
¥ o
Obtain information related to currently viewed
screen from server. TV or recorder may act as
server
7118e
Receiver displays information
obtained from sarver
| 7118F
—

Receiver adjusts display based on user profile stored in
receiver or server. rFor example, receiver performs control
such as changing font size, hiding age-restricted content,
or preferentially displaying content assumed to be preferred
from user’s past behavior

end

256/432



FIG. 247

i

} 71194
] i

Recorder obtains information related to program from server and
stores information, when recording program. In the case where
related information changes with time, recorder also stores time

7119b

Recorder transmits stored information to display, when
reproducing recorded image. Access information (URL or
password) of server in stored information may be replaced
with access information of display

Recorder transmits stored information to
receiver, when reproducing recorded image,
Access information (URL or password} of server
in stored information may be replaced with
access information of recorder

end
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FIG. 249

{ start )

Receiver observes luminance of light
emitted from transmitter

71208

7120b

-~

Measure time from rapid rise in luminance to next rapid rise

in luminance, or measure time from rapid fall in
luminance to next rapid fall in luminance

7120¢

e

recognize “0" in the case where time is less than or

time is greater than or equal to 300 microseconds

' Recognize signal value according to time. For example,

equal to 300 microseconds, and “1” in the case where

end
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FIG. 251

( start |

7121a
s
Receiver observes luminance of light
emitted from transmitter
7121b
Determine minimum value of time width
of rapid change in luminance
7121¢
fv_,,_/
Search for luminance change width
that is not integral multiple of
minimum value
7121d
it

Analyze signal, with luminance change width that is
not integral multiple as starting point

7i2ie

Calculate time width between parts
having luminance change width that
is not integral muitiple

end
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FIG. 253

1 start j

7125ha
f“'r‘w/

Turn current ON/OFF with time width sufficiently shorter than
exposure time of receiver, when luminance or current for
controlling luminance falls below predetermined value. This
returns current to initial value, so that luminance decrease of
light emitting unit can be prevented

Turn current ON/OFF with time width sufficiently shorter
than exposure time of receiver, when luminance or current
for controlling luminance exceeds predetermined value.
This returns current to initial value, so that luminance
increase of light emitting unit can be prevented

end |
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FIG. 255

‘ start l

7122a
"
Receiver observes luminance of light
emitted from transmitter
7122b
R
Determine minimum value of time width
of rapid change in luminance
7122¢
W»’
Recognize minimuwm value as
carrier freguency
7122d
T

Obtain information from server using carrier
frequency as key

en

&mﬂ B
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FIG. 256

( start }

Receiver observes luminance of light
emitted from transmitter

7123a

7123b

Fourter transform luminance change and recognize
maximum component as carrier frequency

Obtain information from server using carrier
frequency as key

end
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FIG. 257

| start )

71243

Express transmission signal
as luminance change

7124b

o

J—

Generate luminance change so that maximum component of Fourier
transformed luminance change is carrier frequency

7124c¢

Cause light emitting unit to emit light
according to generated luminance
change

end
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FIG. 261

( start '

71268

-

Receiver measures luminance of each position of line
that receives light simultaneously

7126b
I

Receive signal at high speed by receiving separately
transmitted signals in direction perpendicular to
simultaneous light receiving line

end
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FIG. 263

| start !_

71273

Display device displays 1D
barcode

7127h

e

Display device changes barcode display at interval
longer than blanking time in imaging by receiver

end
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FIG. 264

| start |

7128a
I
Receiver captures 1D barcode displayed on
display device
7128b
/"“’/

Recognize that display device displays next barcode, at
interruption of barcode line

end
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FIG. 266

{_ start )

7129a

Wﬂ_ﬂ,’/

Transmitter holds partially or wholly encrypted
transmission information

7129b

Receiver decrypts received information, or transmits
received information in encrypted form to server

7129c
s

Server decrypts received
information

e
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FIG. 268

71308

Receiver estimated o

be in call state from Y
sensor value of illuminance

sensor and the like?

213013

End reception by face camera,
or assign lower priority to
reception process by face camera

end
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FIG. 270

( start |

7131a

Sensor value of illuminance Yy
sensor less than or equal to
predetermined value?

7131b

-

End reception by face camera,
or assign lower priority to
reception process by face camera

end |
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FIG. 271

( start )

7132a

g

e

Measure illuminance change from
sensor value of lluminance sensor

7132b

i

Receive signal from iluminance change, as in reception of signal
from luminance change measured hy imaging device. Since
iluminance sensor is less expensive than imaging device, receiver
can be manufactured at low cost

end
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FIG. 273

(_ start |

7}1358

Transmitter expresses different signals by light (metameric
light) perceived as isochromatic by humans but different in

Espgctrat distribution, and causes light emitting unit to emit
ight

7135b

Receiver measures spectral
distributions and receives signals

end
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FIG. 275

ID solution server stores ID of transmitter 7136a
and method of communication between -
transmitter control device and receiver in
association with each other

‘ 7136b

Receiver receives ID of transmitter, and obtains |
method of communication with transmitter
control device from ID solution server

Receiver and transmitter
control device directly
communicable?

3136d o
3 - Communicate

Communicate via directly
relay server

end
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FIG. 277

start |
. 71374
e

Mobile device displays information on display unit
in 2D barcode or the like

Store device captures information displayed on display
unit by imaging unit, to obtain information

7137¢
?

Store device transmits information from
transmitter

7137d
e

Mobile device receives transmitted
information by receiver

Maobile device changes display on display unit based on
received information. Information displayed on display
unit may be determined by mobile device, or determined
by server based on received information

7137b
—

7}3?&

7137f

s

Store device captures infmrh’iatien displayed on display
unit by imaging unit, to obtain information

Store device determines consistency between obtained
information and transmitted information. Determination
may be made by store device or by server

Transaction cormnpleted successfully in the
case where obtained information and
transmitted information are consistent

end |

2871432
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FIG. 278

| stairt )

713843

/’___,/

Recelver starts reception
process

7138b
e

Receiver sets exposure time of
imaging device

7138c
} [
Receiver sets gain of imaging
device
7138d
.‘M/.

Receiver receives information from
luminance of captured image

and
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FIG. 279

( start )

Start exposure time setling

713%9a
e

7138b
—

N ¥ Y
r(Any API that changes exposure time? y—

¥ 7139¢ 71309f
Point imaging device to o L. =
high-luminance object such as light Set exposure
source time using API

Perform automatic . 7139d
exposure setting |

¥

) 7139e
Fix automatic exposure set value | —
once change of automatic
exposure set value has become
sufficiently small
v
end
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FIG. 281

start
ZlSBa

Receiver performs self-position estimation from
information of GPS, base station, and the like

7133b
i g
Receiver transmits estimated self-position and
estimation error range to server
: 7133c¢
% P
Receiver obtains, from server, IDs of
transmitters present near position of receiver
and information associated with IDs, and stores
IDs and information
: : ] : 7133d
Receiver receives ID from transmitter | —
7133e
¥
Information associated with y
N received ID stored in receiver?
7133f
Receiver obtains "
information from server
using received ID as key
v 21339
Receiver performs self-position |7
estimation from information
received from server and position
relation with transmitter, obtains
IDs of nearby transmitters and
information associated with IDs
from server, and stores IDs and
information
: - - 7133h
i /‘”"“""’/

Receiver displays information
associated with received ID

hd

end
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FIG. 283

| start |

71343
—
Receiver detects entry into building :
. 7134b
o
Receiver transmits estimated self-position, estimation
error range, and name of building in which receiver is
estimated to be present, to server
7134¢
. I
Receiver obtains, from server, IDs of transmitters
present in building in which receiver is present and
information associated with IDs, and stores IDs
and information
|
' 7134d
Receiver recaives ID from |
transmitter
7134e
st
Information associated with
;" received 1D stored in receiver?
N ¥
i 7134f
Receiver obtains "
information from server
using received 1D as key
: 7134g
Receiver gbtains, from server, IDs|—"
of transmitters present in same
buitding as transmitter from which
receiver receives 1D and
information associated with IDs,
and stores IDs and information
: 7134h
. o

Receiver displays information
associated with received ID

¥

end
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FIG. 285

| start |
T 7140a
——

Receiver receives 1D from
transmitter

;}"}.4{3%)

I J—

Receiver performs
self-position estirnation

7140d N —7140c
— g Self-position estimation successfuf?)—

Receiver displays
map or input

form, and prompts
user to input
current position

v

71400

A

Receiver transmits received ID,
estimated self-position, and
self-position estimation error range to
server

71401

¥

N /Only one transmitter transmitting ID received by receiver present Y
within estimation error radius from estimated self-position of recelver?

73140
¥ »W-”'"'/l ¢
Server transmits information associated with
transmitter to receiver

end
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FIG. 286

e

Recejver detects light emitting device emitting signal |~

7i41ia
o

|

7141ib
et

¥

Receiver receives signal

j—

Receiver displays reception state, received data amount,
transmission data amount, and ratio of received data amount to
transmission data amount

7141d
—

N - T : Y
l——( Al transmission data received by receiver? y——

N

71411

g

X

Predetermined time
elapsed from when
transmitter disappears
from frame of imaging
device of receiver?

Sensor value of
accelerometer of

N/ receiver change by Y
predetermined value |
or more, or receiver

L4

7141j

—

estimated to be
pointed in another
direction?

¥ 7141k

g

Sensor value of
accelerometer of
receiver change in
predetermined rhythm,/”
or receiver estimated
to he shaken?

7141e

Stop reception process|

7141f

Display reception completion

7141g

Output notification
sound from receiver

v

Vibrate
recaiver

714ih
P

Abandon received data and stop reception process |

7141m|
e

1

7141n|
g [

Qutput notification sound from receiver |

i

Vibrate receiver

?}@19

k

end
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FIG. 288

{ start |

7l42a

,_..—--»"/

Transmitter transmits size of
light emitting unit

7142b
S
Receiver receives signal and obtains size of light
emitting unit of transmitter
7142c
I
Receiver calculates distance to light emitting unit,
from size of light emitting unit, size of captured
light emitting unit, and characteristics of imaging
unit
7142d
P
Receiver adjusts focal length of imaging unit to
calculated distance and captures image
714Ze

Receiver obtains 2D barcode in the
case of capturing 2D barcode

(end
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FIG. 289

' start

7201a

e

i
Transmitter outputs sound of specific frequency or sound that
changes in specific pattern. Sound desirably has frequency that is
difficult to be heard by humans and collectable by typical sound

collector, e.g. 10 kHz to 20 kHz

nearby, by screen display, sound output, or vibration

jzow
User presses button on receiver to switch from
power off state or sleep state to power on state
7201c
Receiver activates sound |-
collecting unit
7201d
Receiver collects sound output from}—"
transmitter
¥ . 7201e
Receiver notifies user that transmitter is present -~

v 7201f
Receiver starts o
recention

¥

( erd }
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FIG. 290

( start '

¥
—

User presses button on receiver to switch from
power off state or sleep state to power on state

2282&3

!

7202a
—

i ¥
Receiver activates illuminance
58nsor

v 7202¢

Receiver recognizes change of illuminance
from illuminance sensor
v 2‘202&

p——

Receiver receives transmission signal from
Hluminance sensor

i 7202e
™

Receiver notifies user that transmitter is present T

nearby, by screen display, sound output, or vibration

7202f
e

k.

Recefver starts b
reception

k4

end
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FIG. 291

start

4 72038
User operates receiver to start reception, or receiver —
automatically starts reception by trigger
7203h

average luminance of entire screen is high or
whgsse tuminance at maximum luminance point
is high

ard |

301/432

Receive preferentially by imaging unit whose | —~



FIG. 292

{ S%:arti

¥ 72048

Imaging unit captures simultaneous imaging lines
or pixels in which transmitter is shown at high
speed, by not capturing simultaneous imaging lines
or pixels in which transmitter is not shown

y 7204b
i

Receiver detects movement of receiver or hand -
movement using gyroscope or accelerometer, and
makes adjustment by etectronic correction so that
transmitter is always shown

end
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FIG. 293

i
H
3

v 7205a
e

Receiver displays 2D barcode A

i 72050
Transmitter reads 2D barcode A —

v 7205cC
.

Transmitter transmits display
change instruction

v 72054
Receiver displays 2D barcode B

A ZEQS@
Transmitter reads 2D barcode B}

end
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FIG. 311A

7340a
o

| start }
s

Change to rolling shutter mode in the case
where imaging mode is global shutter mode

; 7340b
Set shutter speed so that bright line is captured
when capturing subject whose moving average
iuminance in time width greater than or equal to 5
milliseconds is unchanged and that changes in
luminance in region less than or equal to 5
milliseconds

7340c

Set sensitivity of light receiving element to
increase difference between bright part and
dark part of bright line

7340d
eositirt

Set imaging mode to macro imaging mode, or set shorter focal
tength than focusing on transmitter. Capturing transmitter in
larger size in blurred state enables increase in number of exposure
lines in which bright line is captured

- 7340e

Observe change in luminance of bright line
in direction perpendicular to exposure line

7340f
—

Calculate interval between parts of rapid rise in luminance or
interval between parts of rapid fall in luminance and read
transmission signal from interval, or calculate period of
luminance change and read transmission signal from period

end
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FI1G. 313

( start )

7350a

Enter signal
transmission mode

k4

Transmit signal by changing luminance of backlight in
information display area

end

327/432
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FIG. 315

| start )

73513
s

k:

Enter signal
transmission mode

7351b
k4 , —
Transmit signal only from part where backlight is ON in the
case where backlight is turned OFF upon screen change for
improved dynamic resolution
7351c

A

- Transmit no signal when backlight is OFF in entire screen

¥

( end )
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FIG. 317

{ start }

73528
W e
Enter signal
transmission mode
: 7352b
i
Turn OFF backlight control for improved dynamic
resolution in part {(7302b, 7302e, 7302g, 7202j) of
screen and transmit signal from part
‘ 7352b

v
Adjust average luminance of backlight so that brightness of part
transmitting signal is equal to average luminance of backlight in part
transmitting no signal. Adjustment may be made by adjusting time

ratio of blinking of backlight during signal transmission or by adjusting
maximum luminance of backlight

end |
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FiG. 319

Y 7353a
Store ID of transmitter, information (SS1D, password, ID of |
wireless access point, radio frequency, position information
of access point, connectable position information, etc.) of
wireless access point, and information (IP address, etc.) of
control device in ID management server in association
with each other

— 7353b

¥

Transmitter transmits ID of transmitter, Transmitter may also transmit
- information of wireless access point and information of control device

7353¢

¥
Receiver receives ID of transmitter and obtains information of wireless

- jaccess point and information of control device from ID management server,
or receives ID of transmitter and information of wireless access point

3 7353d
Transmitter connects to wireless access point "

|
¥

Transmitter transmits address of server on network, instruction to
server, and ID of transmitter to control device

7353e

7353f
et

o

¥
Control device transmits received ID to receiver

73539
——

3

Control device issues instruction to sarver on network and obtains
response. Mere, control device operates as proxy server

‘ - 7353h

Control device transmits response and received ID from transmitter
indicated by transmitter ID. Transmission may be repeatedly performed until
reception completion is notified from receiver or predetermined time elapses

¥

Receiver receives response

v

Receiver transmits received 1D to control device
and notifies reception completion

¥ 7353k

In the case where receiver is at position where signal from
transmitter cannot be received, receiver may notify control
device to return response via wireless access point

3

and
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FiG, 323D

(start)

h:
Store ID of transmitter, display content ID, and content

displayed on display or projector in ID management server in
association with each other

73573

7357b

¥
Transmitter displays content on display or projector, and
transmits signal using backlight of display or projection light of
projector. Transmission signal may include ID of transmitter,
display content 1D, URL in which display content is stored, and
display content

v I 7357¢
Receiver receives transmission signal
7357d
-4
Receiver obtains content displayed on display or
projector by transmitter, based on received signai
7357e

v

In the case where user profile is set in receiver, receiver obtains
content suitable for profile. For example, receiver obtains subtitle
data or audio content for at hand reproduction in the case where
profile of hearing impairment is set, and obtains content for audio
commentary in the case where profile of visual impairment is set

i . 7357F

Receiver displays obtained image content on display of recaiver,
and reproduces obtained audio content from speaker of receiver,
garphone, or hearing aid

end
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FIG. 328B

73543
Detect part in which bright line is
captured, from captured image |
v - 7354b
Set hand movement correction function to ON |
¥ __ 7354c
Switch to special imaging mode A in which imaging is
performed using only pixels of exposure lines in which
bright line is captured. In special imaging mode A,

time from when exposure of one exposure line starts to
when exposure of next exposure line starts is set to be
uniform during imaging time of one image. One or

more pixels in direction perpendicular to exposure lines

may be omitted in imaging. Since the number of
frames output from imaging unit is same as that in
normal imaging mode, special imaging mode A is
sujtable for receiver that includes low-performance
processor or receiver that includes processor also
engaged in other processes

7354d

Designate area of imaging in special imaging mode. By
designating narrower area than area in which bright line is
captured as area of imaging, it is possible to keep capturing
bright line even when imaging direction changes due to hand

movement or the like

¥

7354e

of imaging in moving direction, it is possible to keep
capturing bright line even when imaging direction
changes

Detect movement of captured image. By moving area

7354f

¥

Obtain transmitted information
from pattern of bright line

i
!

end

349/432



VLS TANNDIE

Swil

000E ~ 1007 |
0002 ~ T00T

000T ~ 1

000¢ ~ 1002

060Z ~ 10071

00071 ~ 1
UOIDNHS U
ndino aur

%N\;W:E Sl ] . 6 .
//\J o . zimw Q\Qﬁ Mz.&/./»z
T 000¢ ~ 1007
i )
"~ - B e Mg m
5 0007 ~ T00T m‘ m
/\/V zi@M EEEEE A R
T 000¢ ~ 10071 i L
- (\/wm. Ao ,wvw \/.?.x,...w._
" 0007 ~ T00T
N
5 s NN
< u 000¢ ~ 10071 — i
| I . Z- HM
/\MV e Hw iiiii ...\.....sifi..-\n IIIIIIII
000¢ ~ 1001 | |
abeuy _ T3 abew
Mnmﬁna_mmm\mm gaJe Buibewr %MWMMWNM nding eade Buibews 3
- g apow Buibew |eDadg 000E = W mmoE Buibeul jeulLioN
ssssss Ne m&;ztn;rrmmmm = W
;;;;; Aast L JO00T = W
mwmmm@ W, awel] Peu
BuiBew Ul Butbewir

3b0/432



FiG. 3298

( start i

W o

73552

Detect part in which bright line is captured, from captured image

7355hb

Set hand movement correction function to ON

y o

Switch to special imaging mode B in which imaging is performed
using only pixels of exposure lines in which bright line is captured.
In special imaging mode B, imaging is performed at high speed

by subjecting only area in which bright line is captured to imaging.
One or more pixels in direction perpendicular to exposure lines
may be omitted in imaging

hysssa

Designate area of imaging in special imaging mode, By
designating narrower area than area in which bright line is
captured as area of imaging, it is possible to keep capturing
bright line even when imaging direction changes due to hand
movement or the like

7355e

b d o
Detect movement of captured image. By moving area
of imaging in moving direction, it is possible to keep
capturing bright line even when imaging direction
changes

7355¢

Obtain transmitted information from pattern of bright line

end
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FIG. 3308

(start)

R -
¥ o

Detect part in which bright line is captured, from captured image

7356b

. v _
Set hand movement correction function to ON

7356¢

¥ o

Switch to special imaging mode C in which imaging is performed
using only pixels of exposure lines in which bright line is
captured. In special imaging mode C, imaging is performed
only in area in which bright line is captured, and imaging results
are arranged to form one image while ignoring original pixel
positions. One or more pixels in direction perpendicular to
exposure lines may be omitted in imaging. Since the number of
frames output from imaging unit is same as that in normal
imaging mode, special imaging mode C is suitable for receiver
that includes tow-performance processor or receiver that
includes processor also engaged in other processes

,,,,,,,,,,,
-~

Designate area of imaging in special imaging mode. By
designating narrower area than area in which bright line is
captured as area of imaging, it is possible to keep capturing
bright line even when imaging direction changes due to hand|
movement or the like

v e 13068
Detect movement of captured image. By moving area of
imaging in moving direction, it is possible to keep capturing
bright line even when imaging direction changes

¥ o
Obtain transmitted information from pattern of bright line

w
end
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